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Mr. Paul T. Day

Hanford Project Manager

U.S. Environmental Protection Agency
Region 10 :

712 Swift Boulevard, Suite 5 ‘
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Mr. David B. Jansen, P.E.

Hanford Project Manager oY
State of Washington '
Department of Ecology

P.0. Box 47600

Olympia, Washington 98504-7600

Dear Messrs. Day and Jansen:

THE 4843 ALKALI METAL STORAGE FACILITY CLOSURE PLAN, REVISION 0, NOTICE OF
DEFICIENCY RESPONSE TABLE (S-4-1)

The 4843 Alkali Metal Storage Facility Closure Plan, Revision 0 Notice of
Deficiency (NOD) Response Table is submitted by the U.S. Department of
Energy, Richland Field Office (RL) and the Westinghouse Hanford Company for
approval by the State of Washington Department of Ecology (Eco™ jy).
Submittal of this response fulfills the March 17, 1993, commitment date.

The NOD response table is in reply to the NOD comments resulting from
Ecology's review of Revision 0 of the closure plan (Ecology letter dated
December 9, 1992).



Messrs. Day and Jansen -2- N
93-RPB-136 WR 15 153

Copies of the document will be distributed to representatives of your
respective organizations as follows:

D. L. Duncan, U.S. Environmental Protection Agency (2 copies)
D. C. Nylander, Ecology (1 copy)
J. J. Wallace, Ecology (4 copies)

Should you have any questions, please contact me or Mr. R. N. Kreke1 of RL
on (509) 376-4264.

Sincerely,

ames D. Bauer, Program Manager
EAP:RNK ffice of Environmental Assurance,
Permits, and Policy

///% =

R. E. Ler€h, Deputy Director
Restoration and Remediation
Westinghouse Hanford Company

Enclosure:

The 4843 Alkali Metal Storage
Facility Closure Plan NOD
Response Table

cc w/encl:

Administrative Record (S-+ 1)
D. L. Duncan, EPA

D. C. Nylander, Ecology

F. A. Ruck, WHC

J. J. Wallace, Ecology

cc w/o encl:
R. E. Lerch
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4 1 (ALI ME' . ¢ )RAGE FACILITY CLOSURE PL/ Rl [SION O Review Draft
NOTICE OF DEFI( :NCY RESPONSE 1 ILE February 23, 1 13
Page 24 of 24

No. C: ments/Response Concurrence

In regard to dangerous wastes, must be accomplished via the closure plan. This
includes the potential emolition of - e site.

RL/WHC RESPONSE: See he second paragraph of the response to Comment No. 39.









INTRODUCTION

Sampling and analysis of concrete for the purpose of detecting contamination
is a problem being confronted with respect to the closure of RCRA TSD units.
A satisfactory method for determining volatile and semivolatile organic
contamination in concrete has been developed, and will be of great use to
cleanup activities in the future. Development of a rationa’ and method for
determining inorganic contamination in concrete must consider several
potential problems with the sampling and analysis of concrete. This paper
discusses some of these problems and proposes a method for evaluating
inorganic contamination in concrete.

A basic problem involved in the inorganic evaluation of concrete ; deciding
the process used to recognize contamination. As with other media (e.g., soil,
groundwater), concrete can vary g1 itly in composition. Unlike other media,
it would be difficult to bracket regional background compositions of concrete
because variations in composition cannot be accurately predicted. Thus,
establishing background composition for concrete using conventional analytical
1 :hniques, as is often done for soil and groundwater, would be futile given
the potentially extrer variability and lack of knowledge of the origin of the
concrete ingredients. Evaluation of the suitability of a particular
analytical technique to concrete should be inherent in any program that
intends to accurately characterize this medium.

The inorganic composition of concrete is a summation of the contributions from
cement, water, aggregate (rocks and sand), and any additives and contaminants.
Compositional variation of the aggregate is a particular source of variability
at the Hanford Site, because of the wide range of compositions in aggregate
found throughout this area. The size of the particles comprising the
aggregate can also affect analytical results, as will be discussed below. In
addition to the amqregate, cement may contain substantial concentrations of
trace elements. ...e type and amount of trace elements vary with the
composition of the limestone and clay used to formulate the cement. The:
compositions vary with the location of the lir ;tone and clay quarries.

Tw sample preparation techniques will be considered: method 3050 described in
SW-846 (EPA 1986), anrd the Toxicity Characteristic Leaching Procedure (TCLP)
extraction method (4(_‘R Pt. 261, App. II). The former uses vi¢c us hot acid
to ¢ jsolve at least a portion of the solid; e analys' of the resulting
digestate is typically compared to background compositions determined by the
same method on demonstrably uncontaminated samples. The TCLP extraction uses
a weak acid at room - 1perature to evaluate the leachability of the solid;
results from analysis of the leachate are compared to published tables (40CFR
Pt. 261.24 (b)). Analytes of concern that do not currently have defined
maximum concentrations could be evaluated using a health-based approach in

conjunction with the TCLP extraction.

“icause of the potential for wide chemical variations of the constituents in
concrete analyses, any sampling and analysis strategy aimed at the evaluation



of contamination would meet with complications. If background compositions
were to be determined, several problems would arise:

. The samples used for background determination would have to be obtained
from the same pour as the concrete to be sampled for contamination,
since it cannot be assumed that all pours in a structure contained the
same ingredients. The pour being sampled for background would have to
! convincingly demonstrated to be uncontaminated; each a1 lysis would
be comparable only to the background of the pour it was obtained from.

There would likely be problems in ensuring representative concrete
background samples due to the size and amount of the aggregate present.

. It may ! difficult to obtain the number of samples necessary for
statistical validity.

To help eliminate these potential sources of error, the TCLP extraction method
should be employ | for inorganic analysis of concrete samples. This method is
designed to leach potentially mobile constituents from a sample, and thus has
the following advantages over the 3050 method for detecting inorganic
contamination in concrete:

. It is less 1likely to leach naturally occurring elements from the
concrete, thus reducing the difficulty of distinguishing contamination
from naturally occurring elements.

. It will more accurately represent the type and amount of constituent
likely to leach from the conci ‘e. :

. Fewer samples would be needed (no establishment of background is
necessary).

. There would be less impact on t} facility, and a potential for

generating less waste (fewer samples would be needed).
e It is a well-established procedure.

The followinag sections will present chemical data and a discussion of
11, ical  the ; wh 1 could pl° 1 to concrete.

VARIATIONS IN AGGREGATE AND CEMENT

To assess the potential for analytical variation in conci e, the composition
of aggregate and cement must be evaluated.. Rocks quarried for use in concrete
originated from different borrow pits which can be demonstrated to have rocks
of widely varied compositions. Also, the quarry locations of the limestone
and clay used to produce cement vary with the manufacturer and the amount of
trace elements could be different at the various locations.

Physical charaéteristics'of‘the aggregate used could also affgct ;na]ytica]
variations. The influence of physical variations may be qualitatively
characterized in terms of grain size and mineral composition.

3
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Table 1. Statistics on analytical values for selected analytes, showing
natural range of CLP compositions for the Hanford formation (Site-wide) and
two Columbia River basalts. < = less than the detection limit for this
analysis, N = number of samples, NA = data is not available. SBAS = multiple
CLP analyses of Umtanum basalt, UMAT is XRF analysis of Umatilla basalt, from
Hooper and Swanson (1989). Al1 data in ppm.

A~2lyte M *qtimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper
Sice-wide 1a:

Average <21 <12 94.37 1.06 <0.66 11.40 11.50 15.30
Maximum <21 <12 294.00 2.10 <0.66 33.20 17.80 36.10
SBAS 8

Average <0.74 <0.9 44.30 1.13  <0.3 5.5 2071 NA
Maximum <0.74 <0.9 71.70 1.50 «<0.3 11.20 30 ) NA
UMAT 1 NA NA 3532 NA NA 0.00 NA 13.00
Analyte Iron_ _lLead Manganese Mercury Nickel “-lenium Silver Thallium
e2aa wutda

Averaye 23978 6.23 380.9 0.25 12.93  «<l14.5 1.24 <22
Maximum 37000 26.60 814.0 3.80 28.40 «<14.5 14.60 <22

epaec

Average 33250 21.23 282.1 <0.16 <3.2 <14.5 2.49 <22
Maximum 44400 42.10 401.0 <0.16 <3.2 <14.5 3.90 <22

UMAT 46408 NA 1650.0 NA NA NA NA NA
Analyte Vanadium Zinc Molybdenum NH, Alkali~sty ~""icon Fluorine "“'orine
Site-wide

Average 56.04 51.18 1.31 3.20 2977 25.24 . 2.11 71.91
Maximum 105.00 119.00 4.00 26.40 37600 583.00 73.30 1480.00
SBAS

Average 170.64 78.34 «<l.4 NA 530 57.54 1.63 20.52
b imum 244.00 140.00 <1.4 NA 1280 208.00 3.48° 57.10
na 185.00 136.00 NA NA NA 3460 NA NA
Analyte un NO, 0-P0 on

XS ‘..1‘.1-9. ‘

Averaye <21 36.40 3.92 161.8 -

Maximum <21 906.00 225.00 4340.0

§oae

Average 0.42 125.46 43.58 215.9

Maximum 0.85 298.00 149.00 407.0

UmaT NA NA NA NA




Table 2.

Analytical values of two samples of Portland Type I/II Cement used

at the Grout Treatment Facility. The extraction method was total digestion

us1ng HF and HN
= not applica

acids followed by inductively coupled plasma (ICP) analysis.
e, blank = below detection Timit. All data in ppm.

ANALYTE DETECTION SAMPLE 1 SAMPLE 2
_ LIMIT

Ag 20

Al 100 15000 16000
As 200

B 50 N/A N/A
Ba 20 1000 1000
Be 10

Bi 200

Ca 100 4560000 450000
cd 10

Ce 200

Co 20

Cr 50 100 100

Cu 10 100 80

Dy 50

Eu 20

Fe 20 31000 31000
Gd 1000

K 2000 5000 ;
La 70 100 100

Li 50

Mg 200 5600 6500
Mn 10 430 380
Mo 50

Na 200 1600 2000
Nd 70

Ni 70

P 200 800 800



Table 2. Cont.

ANALYTE DETECTION SAMPLE 1 SAMPLE 2
LIMIT

Pb 100

Pd 400

Rh 200

Ru 100

Sb 100 N/A N/A

Se 200 .

Si 100 100000 100000

Sn 2000

Sr 10 400 440

Te 200

Th 2000

Ti 10 1200 1500

T 1000

v 2000

v 20 80 80

W 200

Y 20

In 50 100 100

Ir 20 50 60
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Figure 1. Variation of concentration of selected analytes with grain size.
Data is from a sample of homogeneous basalt (SBAS) that was crushed and sieved
into different grain sizes. Phi size is a logarithmic transformation in which
the negative logarithm to the base 2 of the particle diameter (in millimeters)
is substituted for the diameter value. It has integers for the class limits,
increasing from -5 for 32 mm to +10 for 1/1024 1. It is not a dimension but

a ratio.
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